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RESULTS OF THE SIMULTANEOUS MEASUREMENTS OF
TELLURIC CURRENTS BETWEEN PEKING (CHINA) AND to
SOPRON (HUNGARY) EXECUTED FROM 9TH
TO 14TH JANUARY 1956

K. KAnTAs*

The investigations of the ficld of telluric currents and of their variations have received
an impulsc in the recent past. It was a recognition of C. et M. Schlumberger that telluric
currents arc the basis of a new important geophysical rescarch method, the attention has been
called to the examination of the nature of these currents and to their relation with Earth's
magnetism and aimospheric clectricity. The fundamental paper in this territory of the rescarch
which also includes the investigation of oscillations of the telluric current, is the dissertation of
M. Schlumberger and of G. Kunetz.!'!! This paper was based upon the measurements of
telluric currents executed between France and Madagascar.  Very important results are con-
tained in the work of G. Kunetz,!2l where the records of those measurements are evaluated
which have been carried out on six points of the Earth on the occasion of the eclipse of the
Sun on February 25th, 1952, The aim of our measurements was partly to confirm the results
contained in the above mentioned papers and to verify the identical origin of the oscillations
of telluric current in the current-flows in Europe and in Asia, and partly to supply further
data for the investigations,

The recording organ of the instrument was a Picard-type mirror galvanometer, “antiri
bratoir immerg€”. The period of the galvanometer was about 1 sec, therefore it is suitable
for the registration of telluric oscillations too, the period of which is a few scc. The sensitivity
of the galvanometer was 1 x 10 a/mm/m. The velocity of recording was 2 cm'min.  The
time signa. was given by a contact chronometer. The course of the chronometer was controll-
ed by ONOGO-signals and therefore the accuracy of time-measuring was about 1 scc. The
ONOGO-signals were supplied in Peking by the broadcast station of Shanghai, in Sopron
by the BBC of London. The dirsctions of the lires at hoth staticns were in magnetic N-$
and E-W. The registration was carried out daily from the 9:h to the I4th January 1956,
from 6" to 9® G.M.T, (Greenwich Mean Time).

‘ *Professor at the University of Sopron, Hungary, Member of the liungarian Academy of Sciences,
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The regelarity of the mean daily levil change of the telluric currents for all stations mea-
i wired was stated by G, Kunetz, therefore, instead of whole-day recording, short-time observa-
r tions have heen carried out during some days (3 hours per day).
| In the course of cvaluation the following data have been studied:
(1) The vector-diagram of the rapid-variations in the records of both stations, to throw
light on the directions of the current-flow;
(2} The change of mean levels in a time-interval of 10 minutes, by means of two different
statistical micthods;
(3) Frequency connections by means of (simple) scaling of frequencies.
The character of the activity of both stations is, generally speaking, the same. The oscil-
lations or pulsations of greater periods appear simultancously.  In the course of both records
: taken on January 9th (Fig. 1, p. 80), the activity ceased at the same time (7 26™). Tt is
remarkable that the l-min-bay appearing in the record of Peking at 7% 27 has no equivalent
in the record of Sopron. Tt might be uscful to compare this result with the magnetogram of
Pcking. The changes in the magnitude appear also simultancously, of course the amplitude of
identic-frequency oscillations grows from the 13th to the 14th January (Fig. 2a & 2b, p. 81—82).
The scaling of frequency has, in some parts of the records, given identical results in short
intervals too, but this is not sufficient for the purpose of generalization and of phasecorrelation.

In general, the periods with 20—25 scc. agreed best.

Detailed analysis of the results

|
i (1) For the construction of vector diagrams, I-min. time-intervals with a'l their changes
| have been used in the records of January 14th. Results proved that while in Sopron the vector
‘j of field intensity was revolving and the “direction of revolution could well -be recorded, the
current direction in Peking was nearly constant in the N—NE direction (Fig. 3a & 3b, p. 84)

| (We wish to remark that we had the same experience in China in the course of our ficld
measurements in Shangtung). As we cannot speak of the direction of revolution of the field
intensity vector in Peking, this parameter cannot be used.

(2) The average levels have been investigated by means of two methods:

(a) We have determined the total change vectors daily, in time intervals of 10™, between

75 and 8%, by means of the following equations:
N X l 1y

Ve= j ‘ — 1l de, V,= j
[N de | ’ ’ 5

(b) As this method puts special stress on the rapid variations, we have, upon proposal of

ay ——
T I dt, and V=VVit+V}

A.Adim, introduced the following method:

i

T, =k, Z

n=0

*mV - scc

‘n4l
j dV, + de

2
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and T,=k, >

n=0

fnsl
j AV, s de | » mV « sec
te i

(of course i=10 min.),

T=VIFT,

where k= AV-At m V sec/mm?, a calculating coefficient. This method is in favour of the
slowsr changes; its drawback is that it is very sensitive with regard to accuracy of planimetry
- and to the polarization course of the clectrodes.

" If we compare the relative changes of the average levels gained on the two stations by
means of the total method in a time-interval of 10", we can see that, not considering a
few exceptions, the levelchange occurs in identic directions (Fig, 4, p. 85). ‘The purely
qualitative resemblance shifts sometimes also over to 2 quantitative connection and the changes
‘expressed in precentage are also identical, Our above observations are confirmed also by the
curve of daily average values (Fig. 3, p. 85). This curve shows on both stations a peak

{ value on January 10:ih, decreases till January 13th, then increases again. It can be seen from
the records that the changes appearing in the levels depend chiefly upon the number of
oscillations. It was proved by Kunetz that the telluric current changes extending  over the
whole Earth occur in the frequency band corresponding to the periods of alt. 20 sec, that
is between the oscillations. This seems to be proved also by our measurements carried out with
the parallelism of the changes.

" "From the daily average values of the total change vector we receive as middle value of

Sopron
is abt. 30%. .
The area method of Adém has not brought about such good carrelation, while a cor-
respondent for the long-period changes was often searched for in vain on the records of the
J other station, (Fig. 6, p, 86). The relative level changes are often different and the daily

{4 the correlation factor: | = %‘L =48. Maximum tolerancy is & 14, uncertainty therefore

i average values again show the same fluctuation also with the area method (Fig, 7, p. 86), as
with the total methed, if we take out from the Peking values those of January 12th. On the,

other days: V/ = Prering. =3.14 4 0.19, which m=ans that uncertainty is only 6.,
VSOm'on

(3) The cotinting of frequency has also been made in time intervals of 10 min., during
identical periods (Fig. 8, p. 87). The agreement is very grood, also as regards details. Com.
paring the changes of relative frequency with the fluctuation of the total change vector, it can
be seen whether the decrease or increase of the lawter is in connecticn with the frequency or
amplitudechange, During the obssrvation the daily average values a: frequency numbers are,

on the whole, changing similarly, and support therefore our former s'atements an this territory,

According 1o statistical calculations, part-correlations are not exeeptional phenomena, hut
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! have a sery sound, far-reaching foundation. ‘The changes measured during several days of the

oetlation average values show that the generaP effect of noise sources can equally be observed

! in Piking and in Sopron, the fine changes, however, can, in consequence of the great distance,
be identified only now and then,

Our investigations have been carried on with regard to oscillation activity only, as the

' impulselike changes which extend over the whole Earth, did not appear on our records, and
by chosing such a short space of time for our observations, we have given up beforchand the
study of the global activity of the Sun depending upon local time.

Measurements in Peking have been carried out by Eng. A. Addm and Eng. E. Takdcs,
assisted by comrades of the Chinese Academy of Sciences and Ministry of Geology. In Sop-
ron, the observation has alternately been carried out by Eng. P. Bencze, F. Béldi, B. Ruzsa
and P, Egerszegi.

f We owe decp gratitude to the presidium of the Chinese Academy of Sciences who have
opened up the way for the carrying out of these scientific works;_thanks are due to-the Geoo — =
physical Chief Department of the Chinese Ministry of Geology; without their help and sup-
port, this measuring work could not have been carried out. Finally I express my heartfelt
gratitude to Professor Jaw Jeou Jang, Director of the Geophysical Institute of the Academy,
for having rendered it possible to carry out measurements in the Pcking Observatory.
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gascar, G R, Acad, Sc. Paris, 1946, t, 223, p. 551—553,
{2] G. Kunewz; FEnregistrements des courants telluriques a T'occasion de I'éclipse de soleil du 25 février, 1952.
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